"Click" dendrimers as anti-inflammatory agents: with insights into their binding from molecular modeling studies.
These studies explore the relationship between the inhibitory actions of low generation dendrimers in stimulated microglia and dendrimer-enzyme interactions using in silico molecular modeling. Low generation (DG0 and DG1) dendrimers with acetylene and hydroxyl terminal groups were tested for their anti-inflammatory activity in microglia stimulated by lipopolysaccharides (LPS), and the results were compared with those from the established anti-inflammatory agents, ibuprofen and celecoxib. We hypothesized that hydroxyl terminal groups of DG0 and DG1 dendrimers could interact with the active sites of the inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) enzymes due to their small size and favorable electrochemical properties. The enzymatic activity of iNOS and COX-2 was determined in the presence of low generation dendrimers using biochemical assays and their values related to dendrimer docking confirmations from in silico molecular modeling. We found that results from the molecular modeling studies correlated well with the in vitro biological data, suggesting that, indeed, hydroxyl terminal groups of low generation dendrimers enable multivalent macromolecular interactions, resulting in the inhibition of both iNOS and COX-2 enzymes.